SEP 20 '.04 15:04 FR IBM 



9149453281 TO 917038729306 P. 03 



1 COMPLETE USTING OF CLAIMS 

2 1 . (Currently amended) A method comprising accessing virtual iSCSI storage, including the 

3 steps of: 



4 defining at least one physical logical unit number (LUN) on a physical storage device having an 

5 device IP address; 

6 associating a unique TCP port number with each said at least one physical LUN; 

7 replacing a first LUN identifier specified in said iSCSI command with a second LUN identifier 

8 associated with said given TCP port number; 

9 establishing a unique IP address at which a virtual LUN is accessed fiom a host; 

10 identifying a block TCP port number wifli each block range of said virtual LUN; 

11 mapping a SCSI command to one or more iSCSI/TCP connections having said unique IP 

12 address and the block TCP port number identified with said each block range referenced by said 

13 SCSI command; and 



14 substituting said unique IF address and said block TCP port number with said device IP address 

1 5 and said given TCP port number on packets between said host and said storage devices^ 

wherein said step of acoessinp results in Ifbrming T CP/iSCSI connections between the host and 
17 Om QT mQTG physical LUNs without temMnating said TC P/iSCST csonnection at an intermediate 
IS gateway between said host and said device. 
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1 2, (Original) A method as recited in claim I , further comprising forming a correspondence 

2 between an iSCSI command received on a given TCP port with a particular physical LUN 

3 associated with said given TCP port. 

4 3. (Canceled) 

5 4. (Original) A method as recited in claim 1, wherein the step of mapping includes converting a 

6 single SCSI command to one iSCSI connection per block range accessed. 

7 5. (Original) A method as recited in claim 1 , wh«:ein the step of substituting includes looking up 

8 a local substitution map at a ^teway having a m^)ping between incoming destination IP address 

9 and port numbCT and an outgoing device IP address and port number. 

10 6. (Original) A method as recited in claim 1, wh«ne a migration of a physical LUN fix>m a 

1 1 source storage device to a target storage device requires only updating said substitution msp to 

12 reflect new location of said physical LUN. 

13 7. (Original) A method as recited in claim 1 , further comprising: 

14 employing IPSecprocessiiig support at the host; 

1 5 employing IPSec processing support at a gateway between said host and said storage device; and 

1 6 forming an IPSec tunnel between said host and said gateway; 

17 10, (Currently amended) A metihiod comprising providing support at a physical storage device for 

1 8 accessing virtual iSCSI storage, including the steps of: 

19 defining at least one physical logical unit (LUN) on the physical storage devi 

20 IP address; 
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1 associating a unique TCP port number with cadi said at least one physical LUN; and 

2 replacing a first LUN identifier specified in said iSCSl command with a second LUN identifier 

3 associated with said given TCP port number, 

4 wherein said step of accessing results in forming TCP/iSCSI connections between the host and 

5 one or more physical LUNs without terminating said TCP/iSCSI connection at an intermediate 

6 gateway between said host and said device. 



7 11. (Currently amraded) A method cow^sing providmg support at a host for accessing virtual 

8 iSCSI storage, including the steps of: 

9 establishing a unique IP address at which a virtual LUN is accessed fix>m ihe host; 

10 identifying a block TCP port number with each block range of said virtual LUN; and 

1 1 mapping a SCSI command to one or more iSCSl/TCP connections having said unique IP 

1 2 address and the block TCP port numb^ identified with said each block range referenced by said 

1 3 SCSI command;. 

14 wherein said step of establishing res ults in forming TCP/iSCSI connections between the host af^4 

15 pne or more physical LUNs without terminating said TCP/iSCSI conn ection at an intermediate 

16 gatewav between said host and said device. 

17 12. (CuiTcntiy amended) A method comprising providing support at an intermediate gateway 

1 8 device between a host and a storage device for accessing virtual iSCSI storage, including the step 

1 9 of substituting a host-specified IP address and a host-specified TCP port number with a device IP 
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1 address and a TCP port number within that device according to a substitution table describing the 

2 virtual to physical storage mailing for incoming packets before forwarding said packets^ 

3 wherein said step of accessing resul ts in forming TCP/iSCSI connections between the host and 

4 one or more physical LUNs without te nninatinf > sai d TCP/iSCSI connection at an intermediate 

5 gateway between said host and said device. 

6 1 3 « (Currently amended) An apparatus comprising: 

7 a conversion module at a physical storage device for accessmg virtual iSCSl storage, coupled to 

8 means for defining at least one physical logical unit (LUN) on the physical storage device having 

9 an device IP address; and coupled to means for associatmg a unique TCP port number with each 

1 0 said at least one physical LUN; said conversion module to replace a first LUN identifier 

1 1 specified in said iSCSI command with a second LUN identifier associated with said given TCP 

12 portnumber^ 

13 wherein said conversion module acces s results in fonnine TCP/iSCSI connections between the 

14 host and one or more phv^dcal LUNs without termina ting said TCP/iSCSl connection at an 

15 intermediate gateway bet ween said host and said devittft 

16 14. (Currently amended) An apparatus at a physical storage device for accessing virtual iSCSI 

17 storage, comprising: 

1 8 means for replacing a furst LUN identifier specified in an iSCSI command with a second LUN 

19 identifier associated with a given TCP port number included in said iSCSI command; 

20 means for defining at least one physical logical unit (LUN) on the physical storage device having 

21 an device IP address; and 

22 means for associating a unique TCP port number with each said at least one physical LUN, 
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1 W^eypin access of virtual iSCSI storage results in forniing T CP/iSCST cormections behveen th^ 

2 host and one or THOre physical LUNs wi thout temmating said TCP/iSCSI connftctf on at an 

3 intermedi ate gateway between said host and said device. 

4 1 5. (Currently amended) An apparatus comprising a virtualization module at a host for accessing 

5 virtual iSCSI storage, said virtuali3ation module includes: 

6 means for establishing a unique IP address at whidi a virtual LUN is accessed from the host; 

7 means for identifying a blodc TCP port number with each block range of said virtual LUN; and 

8 means for mapping a SCSI command to one or more iSCSLTCP connections having said 

9 unique IP address and the block TCP port number identified with said each block range 

10 referenced by said SCSI command^ 

11 wherein access of virtual iSCSI storage r esults in formmg TCP/iSCSI connections between the 

12 host and one or more phy sical LUNs without terminating said TCP/iSCSI connection at an 

13 intermedi ate gateway between said host and said device. 

14 1 6. (Currently amended) An apparatus comprising a virtualization module at a host for accessing 

15 virtual iSCSI storage, said virtualization module includes: 

16 a control module estabhshing a unique IP address at which a virtual LUN is accessed from the 

1 7 host, and for identiftdng a block TCP port number with each block range of said virtual LUN; 

18 and 

19 a driver module for mapping a SCSI command to one or more iSCSl^TCP connections having 

20 said unique IP address and the block TCP port number identified with said each block range 

2 1 referenced by said SCSI command^ 
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1 wherein acyp^s of virtual iSCSI storage results in foimm p TCP/iSCSI coimecrions between tfiA 

2 hQst and one or more physical LUNs without terminati np ca jd TCP/iSCSI connection at an 

3 intennediate gateway between said host and said device 

4 17. (Currmtly amended) An apparatus comprising: 

5 an address translation module at an intermediate gateway device between a host and a storage 

6 device for accessing virtual iSCSI storage, said address translation module having a substitution 

7 table describing a virtual to physical storage mapping, said address translation module to replace 

8 a host-specified IP address and a host-specified TCP port number with a device IP address and a 

9 TCP port number within said interaiediate gateway device according to the substitution table for 

10 iacoming packets before forwarding said inconiingpacketSj, 

11 ycherein access of virtual jSCSI storage results in forming TCP/iSCSI connection s between the 

12 host and one or more physical LUNs without temiinating said TCP/iSCSI connection at ati 

13 int^ediatfi gateway between said host and said device . 

14 18. (Currently amended) An apparatus comprising: 

15 means for accessing, said apparatus being at an intennediate gateway device between a host and a 

1 6 storage device for accessing virtual iSCSI storage, said intermediate gateway device having a a 

1 7 substitution table, said substitution table describing a virtual to physical storage mapping of IP 

1 8 addresses and TCP port numbers; said apparatus comprising: 

1 9 means for replacmg a host-specified IP address and a host-specified TCP port number, with an 

20 IP address and a TCP port number of the storage device, within said intennediate gateway 

21 device, according to the substitution table for incoming packets before forwarding said incoming 

22 packets^ 
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1 wherein access of virtual iSCSI storage r esults in fennmg TCP/iSCSl connecrions betwem the 

2 Mst and one or more physical LUNs wi thout terminAting said TCP/iSCSI connection at an 

3 intCTmedi ate gateway between said host and said devipe. 

4 1 9. (Original) An article of manu&cture comprising a computer usable medium having 

5 computer readable program code means embodied therein for causing accessing virtual iSCSI 

6 storage,, the computer readable program code means in said article of manufacture comprising 

7 computer readable pro-am code means for causing a compute- to effect the steps of claim 1 . 

8 20. (Original) A program storage device readable by machine, tangibly embodying a program of 

9 instructions executable by the machine to perform method steps for accessing virtual iSCSI 

1 0 storage,, said method steps comprising the steps of claim 1 

11 21 . (Original) A computer program product comprising a computer usable medium having 

12 computer readable program code means embodied therein for causing LUN identifier 

1 3 substitution, the computer readable program code means in said computer program product 

14 comprising coraputar readable program code means for causing a computer to effect the 

1 5 functions of claim 13. 

1 6 22, (Original) A computer program product comprising a computer usable medium having 

1 7 computer readable program code means embodied therein for causing LUN identifiCT 

1 8 substitution, the computer readable program code means in said computer program product 

1 9 comprising computer readable program code means for causing a computer to effect the 

20 functions of claim 14. 

21 23, (Original) A computer program product comprising a computer usable medium having 

22 conq>uter readable program code means embodied therein for causing SCSI command mapping, 

23 the computer readable program code means in said computer program product comprising 

24 computer readable program code means for causing a computer to effect the ftinaions of claim 

25 15. 
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1 24. (Original) A computer program product comprising a coinpwer usable medium having 

2 computer readable program code means embodied Aerein for causing SCSI command mapping, 

3 the computer readable program code means in said computer program product comprising 

4 computer readable program code means for causing a computer to effect the fimctions of claim 

5 16. 



6 25. (Original) A computer program product comprising a computer usable medium having 

7 computer readable program code means embodied therein for cauang address substitution, the 

8 computer readable program code means in said cotnputer program product comprising computer 

9 readable program code means for causing a computer to effect tiie fimcdons of claim 1 7. 

10 26. (Original) A COTiputer program product comprising a computer usable medium having 

1 1 computer readable program code means embodied therein for causing address substitution, the 

1 2 computer readable program code means in said computer program product comprising computer 

1 3 readable program code means for causing a computer to effect the fimctions of claim 18. 
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